Abstract. This research studies firefighting frontline practice and the effects on this practiceposed by the introduction of computing systems.As the central result, a pattern languagedescribes the practice as an overall configuration. The languageallows for discussing changes and potential impactswhen designing computing systems for frontline firefighters.
Research Problem
Ubiquitous computing solutions have the potential to provide viable support to firefighters working on the frontline. As of today, little information technology (IT) support exists for such hazardous environments. The work context on the frontline of an intervention poses a complex set of requirements for the design of IT systems. Fighting fire is a multi-faceted task in a hazardous environment that changes dynamically during an intervention. The work on the frontline requires a set of very specific skills and tools. It is often conducted in buildings full of smoke, which can only be accessed by crawling on the floor due to the heat distribution.
While current IT research targeting the firefighting domain proposes systems to support navigation, health monitoring or communication (e.g. [13, 17] ), designing meaningful support to firefighters working on the frontline remains an open challenge.Some researchers avoid the constraints of the frontline by focusing on the part of the firefighting that takes place in relatively safe and less restrictive environments [12] .Other research projects target the frontlinebut use firefighting scenarios only as a motivation or explanation for the need of a certain technological development [10, 18] . The little work that specifically focuses on technology for the frontlinetakes outcertain aspects but does not consider overall firefighting practice such as the collaborative nature of the job [15] .Firefighting practice is, however, very likely to be negatively affected by systems that do not take into account the full complexity of the task and the challenges posed by the work environment.As a result and despite promising visions and the ongoing research efforts, firefighting on the frontline, to this day,remains an activity with almost no IT support.
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While introducing technology into this life-threatening work contextshows not to be an easy task, firefighters themselves are experts on how to deal with the challenging environment. Current practices are the results of long time experiences, with firefighting as a profession dating back to ancient Rome [11] .Leveraging this experience when designing tools has the potential to be highly beneficial.It is, however, not trivial to grasp and communicate experience embedded in work practice and to understand the relation and relevance for the design of ubiquitous computing technology. On the one hand, firefighters know how to successfully accomplish their missions using existing tools but they may not be able to explain the intrinsic principles of their work and lack experience with the design of novel tools.On the other hand, technology designers know little about a work context fairly different from their daily experiences and yet are confronted with the challenge to provide meaningful tools.This gap leaves the design spacefor ubiquitous computing support on the frontlineyet to be discovered.
The aim of this thesis is therefore tobuild a theoretical foundation to understand existing firefighting frontline practice and the reaction of this social configuration to technological changesposed by ubiquitous computing systems. 
Methods
This research is guided by the works of Erickson [9] and Crabtree et al.
[4] intheir interpretation of Alexander's work [1, 2] to understand the configuration of environments and to guide, inspire and reflect design by means of patterns of events derived from ethnographic data. For Alexander, any environment, any system can be describes as a configuration of interacting patterns. In this original interpretation, patterns are not primarily distinct rules or best practices as they have been introduced to the field of software engineering; instead they are a means to learn about the configuration of a working whole.
Referring to Alexander, Erickson suggests patterns for Human-Computer Interaction Research (HCI) as the building blocks of a lingua franca in interaction design and presents exemplary patterns of collaborative office work [9] . Rooted in ethnographic research, patterns form a bridge between designers and users and inform change processes posed by ICT. A pattern language can be used "for discussing changes and reflecting on their possible impacts, both in terms of the activities of the organization, and in terms of the qualities of work life which its members value." [9] In the same spirit, Crabtree et al. point to patterns of social action as a means "for structuring and presenting ethnographic fieldwork" [4 p265] that can make "unsupported use practices available to the design of future technological arrangements in place." [4 p269] 
